This study aimed to explore the patterns, characteristics, and perceived risk factors of sports-related injuries among Paralympic athletes. One hundred and sixty Chinese athletes with either physical disabilities or visual impairments participating at a province-level Paralympic Games were recruited. Data on the occurrence of injuries during training and competitions were collected using a self-reported injury form. Of the 160 respondents, 82 (51%) reported a sports-related injury with track and field being the most commonly reported place of injury and lower limbs (77%) the most reported body area in young athletes with disabilities. Tried and not in condition (50%), decline in muscle coordination (35%), overtraining (39%), anxiety/overexcitement (39%), weather (46%), and lack of awareness for self-protection (43%) were nominated as main risk factors of injuries. Anxiety/overexcitement was perceived as a major cause resulting in moderate and severe injuries. It was concluded that the prevalence of injury among Chinese Paralympic athletes involving in the province-level Paralympic Games was relatively high. Risk factors especially for training volume, anxiety/overexcitement, weather, and self-protection awareness should be considered when planning injury prevention strategies.
Sports participation is an important way for people with disabilities to maintain and improve their physical and psychological health (Blauwet & Willick, 2012) . There has been an increasing participations in the Paralympic Games in different countries in recent years (Blauwet & Willick, 2012; Webborn,Willick, & Emery, 2012) . In 2012, it was witnessed that over 4000 athletes with physical, visual, and intellectual impairments participated in the London Paralympic Games. Sports participation, however, increases the risk of injuries. Sports-related injuries may lower sports performance and result in long-term morbidity and mortality (Ljungqvist et al., 2009 ). Sports-related injuries can also cause economic burdens for the society such as reduced work capacity and increased costs of medical treatment (Ljungqvist et al., 2009 ). These negative consequences will be more serve among athletes with disabilities compared with those who without (Fagher & Lexell, 2014) . For example, sports-related injuries may further impair activities of daily living in an athlete with physical disabilities. To this end, epidemiologic studies of sports-related injuries for athletes with disabilities are important.
Understanding sports-related injuries among athletes with disabilities is not new. For example, Ferrara and Buckley (1996) began a project in 1990 introducing an injury reporting system to identify the injury patterns and trends for athletes with disabilities from different disabled sports associations (e.g., Special Olympics). Ferrara and colleagues (2000) conducted a longitudinal study to investigate the number and type of injuries occurred to athletes with disabilities between 1990 and 1996. They found that the majority of the injuries were musculoskeletal and were mainly located on the spine, shoulder, and lower limb.
Despite a relatively long history of the inquiry line and a few significant studies (Ferrara & Buckley, 1996; , little research has been done to understand sports-related injuries among athletes with disabilities (Fagher & Lexell, 2014) . Recent review studies summarized that the majority of early studies used self-report data, a high prevalence of overuse injuries, lower extremity injuries were more common in walking athletes, shoulder injuries were mostly reported in wheelchair athletes, and injury incident rates in athletes with disabilities were comparable to able-bodied athletes, (Fagher & Lexell, 2014; Webborn & Emery, 2014) . Studies also highlighted the need to investigate injury severity, risk factors, and prevention strategies in Paralympic athletes (Fagher & Lexell, 2014; Webborn & Emery, 2014) . Moreover, very few studies, to date, reported sports-related injuries among athletes participating in a larger scale and at lower levels of games such as at the province-level Paralympic Games. Their injury pattern may be different from those athletes who are competing at higher competition levels.
This study aims to investigate the patterns and characteristics of sports-related injuries in Chinese Paralympic athletes with either physical disabilities or visual impairments who participated in a province-level Paralympic Games. It also aims to examine the perceived risk factors of sports-related injuries to provide better information in developing injury prevention strategies for this particular population.
Methods

This
was a cross-sectional population-based study of sports-related injuries in Chinese athletes attending at the 7th Paralympic Games in Fujian Province. Ethical approval was obtained from the principle investigator's university. The Fujian Paralympic Committee also gave permission for access to athletes. All athletes who participated in the study signed written consent forms.
Participants
The study sample of this research consisted of Paralympic athletes (N = 241, male = 184, female = 57) attending the Games. They suffered from either physical disabilities (n = 195) or visual impairments (n = 46) with a mean age of 28.5 years (SD = 11.2). All athletes participating in the Games were invited to participate in this study. 
Instrument and procedures
"Injury" was defined as any sports-related musculoskeletal complaint that resulted in an athlete to stop, limit, or modify participation for one or more days (Ferrara & Buckley, 1996; Ferrara, Buckley, McCann, Limbird, Powell, & Robl, 1992) . With regards to the location of injury, the body was divided into four segments: head (head/face), upper limbs (shoulder, upper arm/forearm, elbow, wrist, hand/digits), trunk (neck/cervical spine, chest, abdomen, waist, and back), and lower limb (hip/groin, thigh, knee, lower leg/Achilles tendon, ankle, foot/toe).
A study instrument (i.e., an injury report form) was developed based on the earlier studies within this field (Morato, Bilzon, & Duarte, 2012; Willick et al., 2013) . The following information was collected through the form: open-ended questions (i.e., gender, age, disability type, sports type, number of years of sports participation, number of training days per week, training hours each day, highest competition level) and multiple-choice items (i.e., injury severity, when injury occurred, type of injury, injured body part, and perceived risk factors of injury). Injuries occurred to athletes during training and competitions in the previous 12 months were counted. A recurrent injury (the same injury that previously sustained) was counted once.
The whole study population was invited by the Fujian Paralympic Committee to participate in this study during the Games (pre-competition). Upon obtaining participants' informed consent, the injury report forms were distributed to athletes with physical disabilities in quite meeting rooms under researchers' supervision. For athletes with visual impairments, the data was collected through a face-to-face interview by researchers. Participants were informed that there was no correct or wrong answer for the survey. It took approximately 10 minutes to complete the survey.
Data analysis
Data were analyzed using SPSS 21.0 ® . Missing values were not imputed, and available information was analyzed and reported. Descriptive statistics (i.e., frequency, percentage, mean, standard deviation) were used to determine the collected information. Chi-square tests were applied to compare the gender, highest level of competition, sports type, and disability type differences on the injured and non-injured groups. The same test was also used to compare differences of injury severity by perceived risk factors of injury. Finally, an independent t-test was employed to examine whether there was an age difference between the injured and non-injured groups. The significant level was set at .05.
Results
One hundred and sixty Paralympic athletes involved in the Games responded the survey form with a response rate of 66%. Comparisons between respondents and non-respondents on age, sex, and type of disability indicated no significant group differences. The demographics and other characteristics of the participants were summarized in Table 1 . In brief, the majority of respondents were males (n = 122, 78%) and the average age of the sample was 28.1 years (SD = 9.9). Among those who provided information on their disabilities, the majority were athletes with physical disabilities (84%). Half (n = 82, 51%) of the respondents reported that they had a sports-related injury and 20% (n = 16) of them perceived their injuries to be moderate to severe (Table 1) . Comparisons on the demographics between the injured and non-injured groups suggested no significant differences between sex, highest level of competition and disability type. However, there was a significant difference of sports type on the injured and non-injured groups with the majority of the injured athletes involving in track and field (n = 60, 87%; p < 0.001). In addition, the injured athletes were significantly younger than the non-injured athletes with mean ages of 26.2 (SD = 9.3) and 30.1 (SD = 10.1) respectively (t [155] = -2.51, p = 0.013).
The injury related information was tabulated in Table 2 . The most common activity involved while injury occurred was during training. Half (n = 42, 51%) of the injured reported that they were injured during a specialty training session with torn muscle being the most common type of injury (n = 49, 60%) and followed by strain of a tendon (n = 31, 38%). In terms of injured body regions, the majority had experienced an injury to their lower limbs (n = 63, 77%) with thigh being the most common body part (n = 29, 35%).
For the perceived risk factors of injury (Table 3) , tired and not in condition was nominated as the most common reason for body function (n = 41, 50%). More than one-third of the injured participants (n = 29, 35%) thought that decline in muscle coordination was also a physical factor for the injury. The most common reason for injuries in the area of organization of training was overload volume (n = 32, 39%) and followed by the continuation of training despite injuries or illness (n = 24, 29%). Anxiety/overexcitement was nominated as the most common psychological factor of injuries by 32 athletes (39%) and weather was the most common environmental factor by 38 respondents (46%). In terms of the personal reasons, lack of awareness for self-protection was identified as the most common reason of injuries (n = 35, 43%).
When the main perceived risk factor of injury of each category were compared between severity levels of injury, the results indicated that less athletes with severe/moderate injuries nominated tired and not in condition as the reason (25%) than those who suffered only mild injuries (58%) (p = 0.019). On the other hand, athletes with severe/moderate injuries were more likely to nominate anxiety or overexcitement as the reason of injury (63%) in comparison to those with mild injuries (35%) (p = 0.045). No significant differences were found in other main factors of injury by severity levels of injury. 
Discussion
This epidemiological study investigated the patterns, characteristics, and perceived risk factors of sports-related injury among Chinese athletes with either physical disabilities or visual impairments participating in the province-level Paralympic Games. There are several important findings in the current research. Although relatively high injury prevalence was found (51%), the majority of these injuries were not severe in nature (80%). The result is in line with prior reports (Ferrara & Peterson, 2000; Webborn, Willick, & Reeser, 2006) . An interesting result is that the reported injury did not depend on disability categories even the disability itself could be considered as an intrinsic risk factor for sports-related injury (van Mechelen, Hlobil, & Kemper, 1992) . This is possibly due to our participants were overly represented by athletes with physical disabilities (84%). Instead of disability categories, sports types could be considered as an intrinsic risk factor. The current study showed that track and field athletes sustained more injuries than those involving in other events. That means track and field is a higher risk event compared with other sports such as badminton and swimming (Willick et al., 2013) . Another identified intrinsic risk factor related to sports-related injuries is age. Younger athletes (M age = 26.2) tended to report an injury than older ones (M age = 30.1). One possible explanation is that the older athletes might have higher self-protection awareness than the younger age-group. Contextual factors such as the knowledge level and experience of coaches may also explain the difference. The precise reason requires further research.
According to previous research (Ferrara & Peterson, 2000; Magno et al., 2012) , soft tissue injuries were commonly reported among athletes with disabilities. The similar pattern was detected in this study, where sprains and strains were more common than fractures and dislocations. Regarding injured body regions, lower extremity was most common (77%) mainly because most participants were not wheelchair users based on our observation. This finding is consistent with earlier studies showing that lower extremity injuries were more common in walking athletes (Chung et al., 2012; Magno et al., 2012; Magno, Winckler, Costa, Bilzon, & Duarte, 2013; Patatoukas et al., 2011) .
As expected, most injuries occurred during training rather than competitions because the athletes generally spend more time on training. Overtraining, however, was reported as an extrinsic risk factor of injury. Similarly, tired and not in condition was nominated by half of the injured participants as an intrinsic causal factor. These may explain why the prevalence of overuse injuries is considerably high in athletes with disabilities (Fagher & Lexell, 2014) . These also suggest the importance of monitoring the training volume and recovery for injury prevention among this special population (Bernardi et al., 2003) .
A large proportion of the injured athletes nominated anxiety/overexcitement as well as low self-protection awareness as other intrinsic risk factors, indicating the need to prepare athletes psychologically for training and competitions. There is also a need to educate athletes with disabilities to raise their self-protection awareness. On the other hand, an important extrinsic risk factor discovered in this study was weather. Past research has shown that weather is a risk factor of sports-related injury among athletes without disabilities (Castellani & Young, 2012; Lee & Garraway, 2000; Ruedl, Fink, Schranz, Sommersacher, Nachbauer, & Burtscher, 2012) .
The current survey has three major strengths. First, this is the first study to date reporting on sports-related injuries in athletes attending the province-level Paralympic Games. The study findings can be used as a baseline for follow-up research. Second, a representative sample with an acceptable compliance rate (68%) was recruited. This increases the generalizability of the study findings. Third, a novel contribution of this research is to understand the perceived risk factors of injury by athletes with disabilities. Meanwhile, several limitations face this study. One limitation is that self-report data that did not include a confirmed medical diagnosis may bias the results. Another limitation concerns a relatively broad overview of injury patterns without carefully considering classification systems, disability categories, and other personal characteristics. This also makes the comparisons between earlier study findings and the current results difficult. Yet, it is worthy to note that there are over 110 classifications across Paralympic sports, which makes more refined and detailed analyses of data infeasible especially when the sample size is small (Patatoukas et al., 2011) .
In summary, Chinese athletes participating in the province-level Paralympic Games sustain relatively high injury prevalence. Most of the reported injuries are located in the lower extremity and reported by track and field athletes. Risk factors such as training volume, anxiety/overexcitement, weather, and self-protection awareness should be considered for injury prevention.
